The evaluation of the effect of ecological restoration project is studied in this paper. Taking Qilihai wetland as a case, a comprehensive evaluation model based on System Dynamics (SD) is proposed. Firstly, the evaluation index system is established according to the actual situation of the wetland ecological restoration project, and the weight of each index can be calculated by Analytic Hierarchy Process (AHP). Then the simulation model based on SD is constructed, so the value of each evaluation index before and after the implementation of the project can be obtained. Finally, the comprehensive evaluation index before and after the project can be obtained with the weighted average method. The results show the model is effective and applicable.
Introduction
The wetland is called "the kidney of the earth", and its ecological system has unique hydrologic status, which functions a lot in preserving water for dry weather, adjusting the climate, degrading the pollutants and conserving the diversity of biology [1] . The restoration of the wetland means to rehabilitate and rebuild of the wetland that has degraded or disappeared with ecological techniques or ecological engineer, in order to make it regain its previous structure and function, and its related characteristics in physics, chemistry and biology, and make it function as it should do [2] . The United States rehabilitate and rebuild the wetland earlier than most of other countries. And some European countries, such as Sweden, Switzerland, Denmark and Holland, have made a great progress in the field of the restoration of wetlands [3] . Since the 1990s, China has ratified and implemented a large number of projects of wetlands protection and ecological restoration, and it has planed to implement more in the future [4] . A scientific and precise evaluation of the implement effect of ecological restoration project is not only an important component in the ecological restoration project, but also a significant method of adjusting and improving the ecological restoration scheme [5] . The setting up of theoretical model and empirical model which are able to judge whether the wetland has been restored successfully and are able to provide the comparison and evaluation of the wetland before and after the implementation of the wetland restoration project will provide a theoretical basis to the wetland restoration and rebuilding project [6] . Recently, some scholars did a research on the evaluation of the effect of wetlands ecological restoration. For example, several scholars represented by Li Xiaowen [7] , have simulated the ecological situation resulted from the landscape planning preparedness of Liaohe River Delta with the LEDESS model, and have made a comparison and analysis of regional ecological and economic benefits of each preparedness by constructing the ecological and economic index which reflects comprehensively regional ecological and economic benefits in the analysis and evaluation of Liaodong Bay coastal wetland landscape planning preparedness. Brooks [8] have conducted an evaluation of the ecological and economic sustainability of fishery in the Turkey freshwater lake wetland with System Dynamics and Scenario Analysis. Mmopelwa [9] have determined the value of reeds in the Okavango Delta and that of resources around it, and have evaluated the economic value of reeds industry with the Cost-benefit Method. Several scholars represented by Hua Guochun [10] have constructed a wetland evaluation index system, including 3 comprehensive indexes and 16 evaluative factors, and have evaluated comprehensively ecological restoration of Lalu Wetland with Analytical Hierarchy Process (AHP). Several scholars represented by Zhao Ping [11] have made a primary evaluation of the restoration and rebuilding effect of No.B01 plot in Dongwangsha, Chongming Island in Shanghai. Generally speaking, all methods are trying to measure or construct the evaluation index of the wetland function with the help of biotic and abiotic factors. They evaluate quantitatively the restoration effect of various functions of the wetland by establishing reference systems, evaluation index and response surface [12] .The researches mentioned above are evaluating comprehensively the wetland ecological restoration effect by establishing evaluation index system and evaluation standard. But their evaluation theoretical framework is not perfect yet, and their evaluation index system is not comprehensive either. Furthermore, the evaluation of ecological restoration project needs to take comprehensive benefits of the project into account, including ecological benefit, economic benefit and social benefit, etc [13] . The effect of the implementation of the wetland ecological restoration project will not appear until some days have past. However, many current evaluation methods can't evaluate the effect in the middle and late stage after the implementation of the project. In this paper, the method of SD is introduced into the evaluation of the effect of wetland ecological restoration project, and simulation model is established aiming at the project in order to demonstrate the effect in the middle and late stage after the implementation of the project. At the same time, the effect evaluation model of the project is constructed based on SD, with the help of AHP, and an evaluation of the effect of the wetland ecological restoration project is conducted by combining the method of qualitative analysis and that of quantitative analysis.
The Evaluation Index System and the Evaluation Model
The Evaluation Index System.
It is crucial to determine the evaluation index system in the effect evaluation of the wetland ecological restoration project. Some scholars both at home and abroad have selected many indexes in the evaluation, and have established the effect evaluation index system of Qilihai wetland ecological restoration project based on related research index [10, 11] and the actual situation of Qilihai project, just as table 1 shows. This index system has measured the effect of the implementation of Qilihai wetland ecological restoration project by constructing a comprehensive evaluation index (CEI), which includes 3 indexes of the first class and 7 indexes of the second class. AHP was proposed by Saaty [14] , an American expert of operations research in the 1970s. It has been widely used in the process of management decision. Calculating the weight of various classes with AHP is also showed in Table 1 . SD was proposed by Professor Jay W. Forrester who taught in MIT in the middle of the 1950s. It is a method of quantitative analysis researching complicated social economic system [15] . In this paper, the weight of each index was obtained with the method of AHP firstly. And then the simulation model based on SD is constructed, so the value of each evaluation index (CEI) before and after the implementation of the project can be obtained. Finally, the comprehensive evaluation index before and after the project can be obtained with the weighted average method. The value of CEI can calculate by the Formula 1. 
Empirical Analysis

General Situation of Qilihai Wetland.
Qilihai Wetland is located in Ninghe County, Tianjin, China. It is 40 kilometer from the urban area of Tianjin, 130 kilometer from Beijing, and 15 kilometer from the coastline of Bohai Sea Bay, the core region of which covers a surface of about 53 square kilometer. Qilihai Wetland is part of the core region of the National Nature Reserve of Ancient Coast and the Wetland in Tianjin, and one of the three international nature reserves of symbiosis between ancient coast and the wetland. Qilihai Wetland has rich animal and plant resources. It is abundant in the category storage of aquatic plant resources, among which the reed is a significant aquatic plant resource of the category of fiber; the animal resource includes 457 species, among which includes 182 species of birds and 3 species of birds of first class national protect. Because of the mutual influence of natural and human activity, the ecological system in Qilihai Wetland has been severely damaged, which is presented as the gradual decrease in the wetland area and the obvious reduction of biological diversity and ecological function. 2007, the total investment of which was 15 million Yuan, including 6 million from central government and 9 million from local government. This project has been successfully accomplished by the 12, 2008.
The Effect Evaluation of Qilihai Wetland Ecological Restoration Project (ERP).
The simulation model of SD of Qilihai Wetland with the help of Vensim has been established in Figure 1 . The simulation accuracy of the model of SD is obtained by the selection of three index of verification---the population, regional GDP and farmers' net income per capita(FNIPC) and the contrast between the simulation results by SD of Qilihai Wetland and the statistic data from the year of 2005 to 2008, which is showed in Table 2 . According to the calculation results of the Model of SD, the fitting degrees of the simulated values of the three indexes of population, regional GDP and the per capita net income of the farmer and practical data of Qilihai Wetland are all more than 90% in the model. It indicates that the accuracy of the model of SD is high. The changes of the comprehensive evaluation indexes before and after the implementation of Qilihai Wetland ecological restoration project will be analyzed in the following passage based on the model. Qilihai Wetland ecological restoration project has been accomplished by the end of the year of 2008. Here the system of Qilihai Wetland from the year of 2008 to 2020 is simulated by the model. After the implementation of the project, some of the exogenesis parameters of the entire Qilihai Wetland model of SD have been affected. The simulated value of evaluation index before and after the implementation of the project can be obtained by changing the values of the variable parameters, which is showed in Table 3 . The value of the exogenous parameters is setting as following: GDP growth Rate: before(8.0%) VS after (9.0%); environmental protection level: before(0.03) VS after (0.04); Birth impact factor: before(1.0) VS after (0.8)
From Table 2 , we know that each index of Qilihai Wetland changes stably from the year of 2005 to 2008, before the implementation of the project; however, the elevation amplitude of each evaluation index under the state of post protection has obviously become bigger and bigger compared with reference state since 2009 after the implementation of the project. The comprehensive evaluation index before and after the implementation of the project can be obtained by Formula 1 according to the effect evaluation model of SD, which is showed in Figure 2 . , and the effect elevation is becoming more and more obvious as time goes by, which will reach the maximum of 3.09 in the year of 2020. It indicates that the effect of implementation is remarkable, and it will become more and more obvious as time goes by.
Conclusions
In this paper, the comprehensive evaluation model of ecological restoration project effect has been established based on SD in order to evaluate the effect of restoration project, taking Qilihai wetland ecological restoration project in Tianjin as a case. The paper has made an exploration and practice in the evaluation of implementation effect of the wetland ecological restoration. The practice shows that the project has a significant effect of implementation and a practical method and the model is effective and applicable.
